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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 19
Number of Shots: 53 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

2. Reagents Preparation and G2/M Synchronization in Hepatoma Cells
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, prepare 24 percent weight per volume fatty acid-free bovine serum albumin solution, or BSA (B-S-A) in 150 millimolar sodium chloride [1], and 10 millimolar RO-3306 (R-O-three-three-zero-six) stock solution in dimethyl sulfoxide under sterile conditions [2].
2.1.1. WIDE: Talent preparing the fatty acid-free bovine serum albumin solution in sodium chloride solution. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent preparing the RO-3306 stock solution under sterile conditions in a biosafety cabinet.
2.2. For preparation of BSA-conjugated oleic acid solution, weigh 90 milligrams of oleic acid in a 50-milliliter beaker [1]. Add 2 milliliters of 99.5% ethanol to dissolve the oleic acid [2]. Then, add 100 microliters of 5 Normal sodium hydroxide [3] and stir the mixture until fully mixed [4].
2.2.1. Talent placing oleic acid into a 50-milliliter beaker.
2.2.2. Talent adding ethanol to the beaker containing oleic acid.
2.2.3. Talent adding sodium hydroxide to the oleic acid solution.
2.2.4. Talent stirring the solution until fully mixed.

2.3. Evaporate the ethanol under a stream of nitrogen gas [1]. Add 10 milliliters of 150 millimolar sodium chloride to the mixture [2] and incubate at 60 degrees Celsius for 5 minutes [3].
2.3.1. Talent evaporating ethanol from the solution using nitrogen gas.
2.3.2. Talent adding sodium chloride solution to the mixture.
2.3.3. Talent placing the sample in a heating device set to 60 degrees Celsius.
2.4. Add 12.5 milliliters of ice-chilled 24 percent weight per volume BSA stock solution slowly in a dropwise manner to the oleic acid solution [1]. Gently stir the mixture continuously for 10 minutes at room temperature to allow gradual and homogeneous mixing [2].
2.4.1. Talent adding the ice-chilled bovine serum albumin solution dropwise into the oleic acid solution.
2.4.2. Shot of gentle stirring of mixture happening on a magnetic stirrer. (Authors: Could you please specify if usage of a magnetic stirrer is appropriate here? If no, we will modify the shot description)
2.5. Adjust the pH of the solution to 7.4 [1]. Bring the final volume to 25 milliliters with 150 millimolar sodium chloride to obtain 12.8 millimolar final concentration of oleic acid [2].
2.5.1. Talent adjusting the pH of the solution.
2.5.2. Talent adding sodium chloride solution to adjust the final volume.
2.6. Filter the solution through a 0.22 micrometer filter under sterile conditions [1]. Store aliquots at 4 degrees Celsius for up to 2 weeks or at minus 20 degrees Celsius for longer storage [2].
2.6.1. Talent filtering the solution using a 0.22 micrometer filter under sterile conditions.
2.6.2. Talent placing the filtered solution into cold storage.
2.7. For G2/M (G-two-M) synchronization of cells, culture HuH7 (Who-seven) cells in DMEM (D-M-E-M) supplemented with 10 percent FBS (F-B-S), 100 units per milliliter penicillin, and 100 micrograms per milliliter streptomycin, at 37 degrees Celsius in a 5 percent carbon dioxide incubator [1]. Divide the cells into untreated asynchronous, oleic acid-treated and RO-3306 (R-O-three-three-zero-six)-treated groups [2]. Place glass coverslips in a 35-millimeter culture dish [3]. Seed 2 × 10⁵ cells on the coverslip [4]. Incubate the cells overnight at 37 degrees Celsius in a 5 percent carbon dioxide incubator [5].
2.7.1. Talent placing HuH7 cell culture dishes into a 5% carbon dioxide incubator. (Authors: Please confirm if the pronunciation of HuH7 cells given in red italic font is appropriate?)
2.7.2. Talent labelling the petri dishes with corresponding treatment group names
2.7.3. Talent placing glass coverslips into a 35-millimeter culture dish.
2.7.4. Talent seeding cells into the culture dish. (Authors: Could you please specify the volume of cell suspension that will be placed on the cover slip?)
2.7.5. Talent placing the culture dish into a carbon dioxide incubator.
2.8. Next, wash the cells twice with phosphate-buffered saline, or PBS (P-B-S) [1]. For the untreated asynchronous control, add standard DMEM [2], for oleic acid control, add 0.5 millimolar oleic acid-BSA [3] and for the treatment group, add fresh medium with 9 micromolar RO-3306 and 0.5 millimolar oleic acid-BSA [4]. 
2.8.1. Talent washing the cells with phosphate-buffered saline. (Authors: Could you please specify the volume of PBS used for washing?)
2.8.2. Talent adding standard DMEM to the untreated asynchronous group. (Authors: We have refined the cell culture treatment section to better align with the results. Please specify if this is appropriate. Also, please specify the volumes of DMEM, oleic acid and treatment media used here)
2.8.3. Talent adding 0.5mM oleic acid-BSA to the oleic acid control group. (Authors: We have specified treatment with oleic acid-BSA conjugate for oleic acid control group and RO-3306 group. Please specify if this is appropriate or should simple oleic acid be used here? Also, please specify if the preparation of oleic acid-BSA conjugate section can be omitted, if simple oleic acid shall be used for treatment?) 
2.8.4. Talent adding 9 μM RO-3306 and 0.5 mM oleic acid-BSA to the treatment group.
2.9. Incubate the cells for 20 hours under standard culture conditions [1]. Wash the cells three to five times with PBS [2]. Wash the cells once with fresh culture medium [3].
2.9.1. Talent placing the culture dish into the incubator.
2.9.2. Talent washing the cells repeatedly with phosphate-buffered saline. (Authors: Please specify the volumes of PBS and fresh media used for washing)
2.9.3. Talent washing the cells with fresh culture medium.

3. Sample Preparation and Staining
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. To facilitate cell entry into mitotic phase, incubate the cells in fresh medium for 1 hour at 37 degrees Celsius in a 5% carbon dioxide incubator [1]. Discard the media [2] and add 4% paraformaldehyde in PBS to fix the cells [3]. Incubate for 10 minutes at room temperature [4].
3.1.1. WIDE: Talent placing the culture dish into the incubator.
3.1.2. Talent discarding the media. (Authors: Based on the note to avoid washing before fixation, we have refined the fixation step. Please specify if this is appropriate)
3.1.3. Talent adding paraformaldehyde solution to the cells for fixation.
3.1.4. Talent placing the Petri dish aside for incubation.
3.2. Permeabilize the fixed cells with 0.1 percent weight per volume Triton X-100 in PBS for 10 minutes at room temperature [1]. Block the cells with 1% weight per volume BSA in PBS for 1 hour at room temperature [2].
3.2.1. Talent adding Triton X-100 solution to the fixed cells.
3.2.2. Talent adding BSA blocking solution to the cells.
3.3. Wash the cells twice with PBS [1]. Incubate the cells with anti-alpha-tubulin primary antibody diluted in PBS for 1 hour at room temperature [2].
3.3.1. Talent washing the cells with PBS.
3.3.2. Talent adding primary antibody solution to the cells. (Authors: Could you please specify the host species and dilution ratio for primary antibody?)
3.4. Wash the cells twice with PBS [1]. Incubate the cells with fluorescent secondary antibodies diluted in PBS for 1 hour at room temperature [2].
3.4.1. Talent washing the cells with PBS.
3.4.2. Talent adding secondary antibody solution to the cells. (Authors: Could you please specify the host species and dilution ratio for secondary antibody?)
3.5. Wash the cells twice with PBS [1]. Stain the cells with a neutral lipid fluorescent dye for 10 minutes at room temperature [2].
3.5.1. Talent washing the cells with PBS.
3.5.2. Talent adding neutral lipid fluorescent dye to the cells. (Authors: Could you please specify the volume, dilution ratio and vehicle used for neutral lipid fluorescent dye?)
3.6. Wash the cells twice with PBS [1]. Stain the nuclei with DAPI (DAH-pee) diluted 1 in 1000 in PBS for 5 minutes [2].
3.6.1. Talent washing the cells with PBS.
3.6.2. Talent adding the DAPI solution to the cells.
3.7. Wash the cells twice with PBS [1]. Mount the coverslips on glass slides using an antifade mounting medium to preserve fluorescence during imaging [2]. Seal the edges of the coverslips with clear nail polish to prevent drying and movement during imaging [3].
3.7.1. Talent washing the cells with PBS.
3.7.2. Talent mounting the coverslips onto glass slides using antifade mounting medium.
3.7.3. Talent sealing the edges of the coverslips with clear nail polish.

4. Imaging and Analysis
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Use widefield microscopy [1] to identify and image representative interphase and mitotic cells [2]. Next, use appropriate filter sets to visualize lipid droplets and nuclear morphology [3].
4.1.1. Talent operating the widefield fluorescence microscope to screen multiple cells.
4.1.2. SCREEN: Show representative interphase and mitotic cells.
4.1.3. SCREEN: Show lipid droplets and nuclei visualized under appropriate fluorescence filter settings.
4.2. For high-resolution validation, acquire fluorescence images using confocal microscopy [1]. Use appropriate excitation laser and emission filter settings [2] to detect fluorescence signals for neutral lipid fluorescent dyes and the DNA-binding fluorescent dye [3]. 
4.2.1. Talent operating the confocal microscope equipped with a high numerical aperture objective lens.
4.2.2. SCREEN: Show confocal microscope interface with excitation and emission filter configurations.
4.2.3. SCREEN: Show acquired fluorescence images on the confocal microscope interface. 
4.3. Open the acquired images using image analysis software [1]. Set appropriate thresholds to identify lipid droplets [2]. Perform particle analysis to quantify lipid droplet number and area [3].
4.3.1. SCREEN: Show acquired fluorescence images being opened in image analysis software. (Authors: Could you please specify the name of the Image analysis software?)
4.3.2. SCREEN: Show threshold adjustment settings used to identify lipid droplets in the image analysis software.
4.3.3. SCREEN: Show particle analysis being performed to quantify lipid droplet number and area.

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 114.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Over 50 percent of cells reached G2/M synchronization after 20 hours of RO-3306 treatment, followed by 1 hour in fresh medium [1]. Before RO-3306 removal, HuH7 cells showed an epithelial-like morphology [2]. One hour after washout, mitotic cells became rounded and partially detached from the culture dish [3].
5.1.1. LAB MEDIA: Figure 1. Video editor: Please emphasize the Y-axis value 50 and the black solid fill portion of the bar corresponding to RO-3306 on X-axis and the figure legend showing G2/M. 
5.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the cells showing the flat epithelial-like shape. (Authors: Could you please provide a bright-field image with better resolution with pointers showing the cells with epithelial morphology?)
5.1.3. LAB MEDIA: Figure 2B. Video editor: Highlight the rounded cells shown with arrow pointers. (Authors: Could you please provide a bright-field image with better resolution for this image?)
5.2. In interphase cells, lipid droplets were distributed throughout the cytoplasm [1]. During metaphase, lipid droplets were preferentially localized outside the bipolar spindle concomitant with cell rounding and chromosome alignment [2].
5.2.1. LAB MEDIA: Figure 3. Video editor: Show the third panel in the “Merge column” and highlight the green and red colours spread uniformly throughout the cell area.
5.2.2. LAB MEDIA: Figure 3. Video editor: Show the fourth panel in the “Merge column”, emphasize the rounded cell at the centre and highlight the green colour surrounding the intense red colour area around the blue colour cell nucleus.
5.3. Validation with higher-resolution imaging showed that lipid droplets were distributed throughout the cytoplasm beneath the cytoskeletal network in interphase cells [1]. During mitosis, particularly at metaphase, lipid droplets were excluded from the spindle region [2] and maintained their spherical morphology [3].
5.3.1. LAB MEDIA: Figure 4. Video editor: Show the third panel in the “Merge column” and highlight the green dots underlying the red colour fibres spread uniformly throughout the cell area.
5.3.2. LAB MEDIA: Figure 4. Video editor: Show the fourth panel in the “Merge column” and emphasize that red colour spindle fibre area is devoid of green colour.
5.3.3. LAB MEDIA: Figure 4. Video editor: In the fourth panel in the “Merge column”, emphasize the spherical shape of the green lipid droplets. 
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